Military parachuting is perceived to be a 'high risk' activity. The estimate of risk should be based on a comparison of Injury rates between soldiers who are military parachutists and soldiers who are not military parachutists rather than the rate of injury per parachute descent. Since other aspects of military life also have an Inherent risk of injury the risk attributable to military parachuting must be assessed in this context. The aim of this paper is to determine whether Parachute Regiment soldiers have a greater risk of injury as compared with non-Parachute Regiment Infantry soldiers by comparing rates of hospital admission and medical discharge between the two groups. Records at the Defence Analytical Services Agency were analysed for the 10-year period 1987-96. The mean rate of hospital admission for Parachute Regiment soldiers was 50.1 per 1,000 and for infantry soldiers was 50.8 per 1,000 [relative risk (RR) = 0.98; 95% confidence interval (Cl) = 0.92-1.04). The mean rate of medical discharge for Parachute Regiment soldiers was 4.9 per 1,000 and for infantry the mean rate was 2.8 per 1,000 (RR = 1.76; Cl = 1.45-2.15). This study has shown a methodology for comparing occupational exposure to risk that could be extended to other groups if they can be separated by appropriate criteria.
INTRODUCTION
Military parachuting is perceived to be a 'high risk' activity. A review of the medical literature showed that the average rate of injury reported is 7.4 per 1,000 descents (range = 37-0.9).
x Unfortunately there is no uniform definition of a casualty used in the medical literature so it is difficult to determine the true effect of these injuries on the injured parachutist. The potential outcomes of a parachuting injury are listed inTable 1. Clearly all injuries, except the most minor, have an effect on the military mission because the soldier is unable to fight. However, more severe injuries have the greatest effect on the individual and it is these that affect the soldier's long-term health. Thus a comparison of risk should be based on rates of injury at the more severe end of the spectrum.
All UK military parachutists are volunteers who undergo a specific physical selection test prior to parachute training. Although these individuals are highly motivated and receive additional pay to undertake military parachuting, it is still appropriate that the risk attributable to parachuting is explained to them. This estimate of risk should be based on a comparison of injury rates between soldiers who are military parachutists and soldiers who are not military parachutists rather than the rate of injury per parachute descent. This because other aspects of military life may also have an inherent risk of injury and therefore the absolute risk associated with military parachuting must be assessed in this context. Such additional risks include sport, working with armoured vehicles, operational tours (e.g., Bosnia), weapons training, etc. The author is unaware of any similar studies which assessed risk attributable to military parachuting.
There is a requirement for volunteers from all skills and trades within the Army to train as military parachutists but the largest number are from the infantry. These soldiers spend their career in the Parachute Regiment Infantry soldiers (including Parachute Regiment infantry soldiers) can serve in a variety of other military environments including armoured operations, peacekeeping operations (e.g., Northern Ireland), helicopter operations, fighting in built up areas, etc. Thus an overall estimate of The Army retains records of individuals' medical events in a central repository based at the Defence Analytical Services Agency (DASA) at Bath. It is necessary to define the event that will lead to the generation of a medical record in order to detect injuries that are likely to have long-term consequences. Surrogate end-points which are useful in the detection of significant injuries are hospital admissions, medical downgradings, medical discharges from the Army and deaths. All records contain basic demographic details including branch of service and regiment.
Hospital admission records are collected for all soldiers admitted to hospital for an overnight stay. The medical diagnoses for these records are coded in accordance with the International Classification of Diseases version 9 (ICD-9). 2 In addition the cause of injury is coded using the agreed North Atlantic Treaty Organisation (NATO) coding system for military personnel. 3 These records are sent to DASA by unit medical centres and military hospitals.
If a soldier is unable to continue his military service as a consequence of injury then a formal medical assessment is made prior to his medical discharge. These are coded in the same way as hospital admission records and a record of this is sent to DASA.
Unfortunately it is not possible to use medical downgrading for this type of analysis because of the way in which the information is collected. Deaths from military parachuting are very rare and usually the result of a freak occurrence and therefore are not a suitable end-point for this study.
The aim of this paper is to compare rates of hospital admissions and medical discharges between Parachute Regiment soldiers and non-Parachute Regiment infantry soldiers to determine whether Parachute Regiment soldiers have an overall greater risk of injury as compared with non-Parachute Regiment infantry soldiers.
MATERIALS AND METHODS
Medical records at DASA were searched to obtain records of admissions to hospital and medical discharge for infantry soldiers for the 10-year period 1987-96 using branch of service data. Episodes that occurred as a result of injury were then identified using ICD-9 codes. This group was separated into Parachute Regiment and non-Parachute Regiment soldiers by using the parent unit records. The medical records in these individual groups were broken down by anatomical region using ICD-9 codes and also by cause (parachuting or nonparachuting) using the NATO coding system. Average strengths for the Parachute Regiment and non-Parachute Regiment groups were obtained from the Adjutant General's Information Centre, Worthy Down.
The results were analysed using Microsoft Excel Version 6.0 4 and Epilnfo version 6. Figure 1 is a plot of the annual admission rates for Parachute Regiment and Infantry soldiers. There is no annual trend in the admission rates for either group. A comparison between annual rates of medical discharge is shown in Figure 2 . There was an increasing trend in the rates of medical discharge in the two groups between 1994 and 1996. The mean rate of medical discharge for Parachute Regiment soldiers was 4.9 per 1,000 and for infantry soldiers was 2.8 per 1,000. The RR for medical discharge for a Parachute Regiment soldier as compared with a nonParachute Regiment soldier was 1.76 (CI = 1.45-2.15).
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RESULTS
The hospital admission rate attributable to parachuting was deducted from the all-cause admission rates and is also shown in Table 2 . The infantry group included a small number of parachute-related events which may have been the result of injuries to the small number of non-Parachute Regiment infantry soldiers who served with airborne forces or miscoding. The average annual admission rate for Parachute Regiment soldiers for causes other than parachuting was much less than that for infantry. The medical discharge rate due to parachuting was assessed in a similar manner. When the rate of medical discharge was compared, the Parachute Regiment soldiers continued to have an additional annual risk of medical discharge of 1 per 1,000 (RR = 1.4; CI = 1.12-1.74).
The anatomical distribution of injury leading to admission for each group is also shown in Table 3 . The only area where there was a significant difference between the groups was in shoulder and upper arm injuries (RR = 2.0; CI = 1.45-2.51).
DISCUSSION
There is an inherent risk associated with being in the Armed Forces because of the nature of military training. Although military parachuting is a measured and visible hazard which has been carefully monitored since its introduction in the 1940s, there are many other hazards which have not been so explicitly denned. In an increasingly litigious climate, however, it is important to be able to measure risk as opposed to just identifying a hazard. The aim of the study was to try to evaluate the additional risk to a soldier represented by military parachuting and to identify if this was significant in comparison to the spectrum of hazards faced by soldiers.
The design was a historical comparison of annual rates of hospital admissions and medical discharges. Exposure was determined by regimental affiliation. This precludes any estimation of time-weighted exposure because it was not possible to track individuals. It uses data that was M. C. M. BrickneU: Parachute regiments and health 83 already centrally collated but which had not been studied before in this manner. Although the total population at risk in the infantry decreased during the period studied, there are not known to be any major factors which would have changed exposure to risk in either group over time and biased the results. It is not possible to estimate the reliability of reporting for each group. As the Parachute Regiment is an infantry unit it is not anticipated that the age distribution or ethnic background of the two populations is different Employment in both groups is exclusive to males.
There are inherent differences between the two study populations that are additional to the exposure to military parachuting. Non-Parachute Regiment soldiers are likely to have been exposed to a wide variety of hazards, the majority of which will have been similar to those which Parachute Regiment soldiers have been exposed. Notably, however, Parachute Regiment soldiers were not involved in armoured and mechanized operations, the Gulf War or deployments to Bosnia. It is believed that there is no systematic variation in these exposures so the crude comparison between Parachute Regiment and non-Parachute Regiment infantry remains valid because there is a systematic difference between these groups based on choice. Parachute Regiment soldiers are a specially selected group of infantry soldiers by the very nature of their training. On average they have a higher level of physical fitness and are better motivated which may lead to a greater exposure to the risk of musculoskeletal injury. This group may be subject to the 'healthy worker effect' in that soldiers who are not fit to parachute either transfer to non-Parachute units or leave the Army and thus the mean level of 'health' in the remainder is not reduced.
It is not possible to estimate the accuracy of the number of hospital admission records reported. Injured soldiers may be admitted to both military and civilian hospitals. Military hospitals are familiar with the military medical record system. The reduction in the number of military hospitals has meant that soldiers are more likely to be admitted to civilian hospitals which has led to the administrative burden of processing military admission records falling to medical centres. It is not possible to estimate the reliability of the capture of hospital admission data but there is no reason to suspect a difference between the two study populations. Medical discharges are processed solely within the military system and a soldier cannot be medically discharged without such a record. This information is likely to be consistent and accurate. The ICD-9 coding and STANAG 2050 coding is checked at DASA and therefore this is presumed to be reliable. Figure 1 shows that there is no discernible annual trend for admission rates for injury for Parachute Regiment or non-Parachute Regiment infantry. Table 2 shows that there is no clinical or statistical difference between admission rates for injury for either group. It is not possible to determine whether there is any difference in the severity of the injury causing admission between the two groups. Table 2 shows that the only significant increase in site of injury is in shoulder injuries in Parachute Regiment soldiers. This may be due to chance because of the number of comparisons or attributable to parachuting as this is a well-recognized site of parachute injury. ' The medical discharge rate increased in 1995 and 1996 for both groups. Parachute Regiment soldiers had an average additional risk of 2.07 per 1,000 per year of having a medical discharge (RR = 1.37; CI = 1.10-1.70). This is statistically significant and is also clinically significant because of the serious long-term implications of a medical discharge to the individual.
An attempt has been made to determine the additional risk attributable to parachuting by analysis of the reported cause of injury. This was done by examining the medical records to determine the number of admissions due to parachuting injuries. The rates of admission for injury as a result of parachuting is 8.4 per 1,000 per year, which shows die contribution that parachuting injuries make to the overall admission rates for Parachute Regiment soldiers. A similar comparison was done for medical discharge rates in the two groups. This showed that the increased rate of medical discharge for Parachute Regiment soldiers is pardy attributable to parachuting but that there is a remaining average difference in die annual medical discharge rate of 1 soldier per 1,000 (RR = 1.44; CI = 1.12-1.74) which is statistically significant.
The principal limitation of this study is the assessment of exposure to risk. Membership of the Parachute Regiment was used as a surrogate for exposure but there is wide variation in the number of parachute descents made by individuals. Clearly soldiers with the longest service are likely to have done the most parachute descents. Furthermore is was not possible to track individuals in this study so the rates are expressed as mean annual rates as opposed to a measure of person-time of exposure.
This study has used hospital admissions for injury and medical discharges as surrogates for records of serious injury. It has shown that the additional rate of injury attributable to military parachuting is measurable and that this leads to an increased risk of medical discharge as compared with non-Parachute Regiment infantry.
This study has shown a methodology for comparing occupational exposure to risk that could be extended to other groups if they can be separated by appropriate criteria. It emphasizes the importance of the accuracy and reliability of routine data collection systems. The increasing use of automated systems for data storage should increase the opportunity for and accuracy of such studies.
CONCLUSIONS
Overall the results show that there was no significant difference in the 'all-cause' rate of hospital admissions 84 Occup. Med. Vol. 49, 1999 between Parachute Regiment and non-Parachute Regiment infantry. However there was an increased risk of medical discharge for Parachute Regiment soldiers. This study has demonstrated a methodology for assessing the risk due to a particular occupational exposure in the Army.
